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Abstract 



PROBLEM TO BE SOLVED: To provide a battery having the high capacity, excellent in 
charging and discharging cycle characteristics, and having the small quantity metal used by 
making a negative electrode of a mixed system of a conductive auxiliary material of carbon 
grains having metal for making alloy with lithium and graphite capable of being intercalated and 
de-intercalated, and making the grain diameter of carbon grains having metallic particles, 
smaller than the grain diameter of graphite. 

SOLUTION: A negative electrode is preferably a mixed system of a conductive auxiliary 
material of carbon grains having metal for forming alloy with lithium and amorphous carbon, and 
metal in the conductive auxiliary material is selected from Al, Sb, B, Ba, Bi, Cd, Ca, Ga, In, Ir, 
Pd, Pb, Hg, Si, Ag, Sr, Te, Ti and Sn. It is desirable that the specific surface area of the carbon 
grain is in the range of 1 to 1000 m2/g and that the grain diameter of metallic particles is 500 
nm or less. Therefore, the service capacity is increased, electric conductivity is improved, the 
output density is increased, cycle characteristics are improved, and heat radiation property is 
improved. 
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1 

B. U * ■? AJIT 1 tcStL 7 jyT©M^ J±tr-£££J£j£ 

& -b ; u - £ <t . iEftn^so* -fe i> - z & aat -r •& ^ 

«HR4 y 3 A-^flfeicfcuT . ffflBfta 
b. y ajbff- i tc*r u 7en r ©jR : FJ£-c££«&« 

Ti^Ki^UfclWRtt^flDWmttttiL i 

[m#i3] imBd«B. y ffAif i tc*tu7« 
nraoH i xb 2 tats© y 9 a 

[i»3jOg4] fS*ilX«2KfcUt, agSSW^cJI 
f#-f£#JSBA 1 , Sb, B. Ba. Bi. Cd, C 
a. Ga. In. Ir. Pd, Pb. Hg, Si, A 
g. Sr. Te. T 1 StfS n ©5 < ti>— mm 

*m»*c£*»»&-rsy*f An***. 

[ 1*301 5 ] wmmmn*<Dtt$mm& 1 ~ 1 o o o 

m J / g "C* 0 . J^^JStt^f-OttS*! 5 0 0 n m «T 

■c*ici -r amass i x« 2 ia*E© y 9^ a 

[ft3<«6] BtrgBMJSOD^tt. XSUnl3rffi«:j:£ffi 
fSm (d002) #0. 3 354-0. 3 3 69 nm 
-C. Ctt^ri^opigacD^* § (Lc) #3 0 11 m«± 
r. *»-3th^ffi«*i 0 . l~3 0m'/g-C*5Ci5: 

^iits m**! 2 ie*g© y o 2*~;xmm. 
in^mi ] mriB*e«. v i-v^m* 1 k# l- 7« 

R8(d002)**0. 3 3 7nmtLhT*5Ci^8i 

i -r sswai i xb 2 1 also y ^ ^ a -;&ii?fL 

[ Slt&B 8 ] gf|$JI 1 l » I, 3 OTW 1 ft 

©iiEeSD : S«^^ffi*^*3-»±A:mS?feKfc^r. IE 
mmZL i XOiXUL i X,0, (XBCo, Ni. M 
n ft £©jH^K©-aXBttfttt) T* 0 . L i M n 

.o.fflj&JtBx n , **ttfi)ctc*tLTL i *saa*j-c*s 
c <h i -r * y r> a zuKw*. 
[W*J19] m#JB 8 tetter, y 

- * y -7 - * £ c £ % 1 1 *> y * a - & 
u iE^Mms^^u-f^mMrKT'ii^T^y? 1 ? 
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A-^Svfe«c4»^-c. i5ffiftffi»^SWt«:ig^B*a 
?IU Li ^t>?:^>f-*U-h, f r -Y>-«?-*U 
-h-C*4JIMfli. L i i^^^fiS-r^^Rfii^W 
■*-5«*tt-?4*>6«»>. C©fi£»*©£«tfr**B 

111 (%) &.±X-$}ZCt*ftWl£TZ') : ?Q&—X. 

1 1 ] ±!Bii£J!*<DL i ±£££JFM-f S 

19*^ i o lais© y ? ? a -ixmvtfe. 
sit&if i o tm<o &-$inm. 

[000 1] 

[ &w<om * z ] b. y ? ■> a - 
ti(csn?-c y Az^iffltKfflts. ^cc y ^ 

[0 00 2] 

(Li)4SSt;Li-Al. L i - P b 3f 

30 t*5. C©«<DftS». mB1$P8¥5 — 2 9 90 7 
3^$B. #Pa^P2— 1 2 1 2 5 8-^<2rfSCCgfl^3^r 

[0 00 3] #P^¥5 - 2 9 9 0 7 3-^*r©«teR 
B. «*»JSW-5W*«K3Rtt^©«ffi*V I 1 

tuc j; o T*wajB«ji* w-r ■& «jRttt*# y a © 

* t » fc*tc Wgms J: 0'3t^S)Ig*^ L> < IS) 
40 ±L1t±L-Cl>Z>. 

[0 00 4] — »BB*2 - 1 2 1 25 8#fi*"C 
B. A*StH/C<0. 15. ^Pra>0. 3 37 n 
mfeiCfCi^lSlOfeWO^f 5 L c < 1 5 n mf* 
■5K3RHJH4L i t&&5jmt&Mt0iR&Vlt-jr&C 

*ft«»tt fe ftJffr * & t L X t» S . 

[0 00 5] L,*»0. ^rtiiCii^Xh. ft®KSRtif© 

^rfiX©» l 5 *&*©a*f«*s? i * ai s tit *>• e-r . 

50 f#MJRB^JS©ffifS{Cj:-oTB3^ hASiSl^l-^liggl 
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[0 0 0 6 ] 

[0007] #$m<Dgmt, y ^ A££:£nj«fc& 

[0 0 0 8 ] 

[0 0 0 9]H5tt, fie*gafifii**K©»fi3!fiffi 
~y-r> («TPVDFiBSIB-r^) *N-^^JUfn 20 

y f> (wtnmp i^iBT-s) icmmutcmmzm 

K\ fiSRiPVDF3&S9 0 : 1 0 ©MJttc&S <fc 5 tc 
Ofc*-* h?:SWW*""C*4»3 2 0 mn«icM 

[0010] *fl3Sft«*fclT<D**-CffJ«Lte. IRK 
Jgftffill* UtcimmS (fill 1/zm) ©9. Og^: 
2 5ml ©x^jUT^:n-;l/£^ir7K4 5 0ml tc£§j® 

7 3 (AgNo 3 ) zmmz^Zo ctnc 

0. 51i%Orh7tFD^^Sth»;^A (NaB 30 
H4)*»»tv-f^p^,-^ip>^'CirFL. ft4 

#8fcLT3 0 0'CT6B#MX£K«Lfc. 
[0 0 1 1 ] W&ftfcW^AOfflfSSH:. {t¥#«K<fc 

titf. f±ii*ffl/so i o . onm%tttti>x, 9. 9i 

flfCAgffiTO^SSSrBRLfciCi. SlOOnm 

[0012] mmzmimk* s o -cv 2 israAgfttti 

U 0. 5 t 0 ri/om 2 <Dli±t)XfMiL,tc<D%. 3 6 
Kl 2 0-Cr3B*TO*att«U ^ntg<!:l/c 0 
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-^y^jU*/-*'*- Y (WTEC-DMCiBSiB-r 

0 1 2 OmA. 2tfiS<m<£)m{£ifI : 0. 0 1-1. OVt 
[00 1 3 ] H»©S*tt t H5*»6W6a»tt<fc9K:fE 

tiflWoSfcaSB^A giLi co^fbS«3&jJn*>4fc» 

^©#<D:g«iK:*tLtt3 OmAh/cm^^ < , * 
tftft$C«5 0 0*-T^^l*OCfetar4fiT*tt4. 5 
(%) 4^cc/hS<»fifflSiS<c«||*3&$ft6hft:. C 

ft^Olg 0 £ b fc <fc 5f*?SXf ttt t'^SHr 4mffi<DK 
[0014] «±Ott*^6fiS-&»JJB©aiW4*iS8«> 

[0015] 3|E»?a©aB*t^icEai"r5. r**> 

3n<E>fH8W\ — S*<DiEffi;teJ;tmffi<b. iEfiPSffi 
[0016] »2(D»98tt. — WOjEtttectCfMi. 

b~ * *»»T4®kSe£ ft fit* ft: y ^-5 a -^aiibcc 

[0018] *4©*Wtt l **J»t*K:tB»'r4AB»4 
A 1 , Sb. B, Ba. Bi, Cd. Ca. Ga. I 
n, I r. Pd, Pb, Hs. S i . Ag ( Sr, T 
e. T lKO*Sn<Z>5 5:4>tc< i fc— «SI«:fflC»5C i 

[0019] »5©»W*. WKJJWtt^-OttaBDSItf 



i-i o o omyg-c*^ fs&&m«frotmifis 
rife. 

[0 0 2 0 ]»6©»?B», tftffitt* y^AJH^nc 
«tl^a»KBW5t<bL i >£-#U- K 74 

m (d 0 0 2)*S0. 3 3 54 — 0. 3 36 9nmt, 
C«BEnfiI©*S«©**S (Lc) ^3 0nmt(J:t 1 

*T4 y ^*>A-*«vft. 

[0 0 2 1 ] »7<0»93«, ftglt y^AJOSW-lCC 

<t ^Sl^lfi^ 
<£4ffifi8P§ (d 0 0 2) #0. 3 37 nm«±-C*4C 

4 *#» <t r* y * ■? a - ;x«*. 

coo22] m8<D^ajti, nstjESst^mmm^m 

iX,0 4 (XttCo, Ni, Mn«ci*©a»^JII©— « 

UrL i *sj»)r*5 c i^ai-rs <; f 
rife. 

[o 02 3 3 »9©«i8tt, «i?aWttJi<y tr-yf=> 

K«^»*»1BU L i ^*>£^>£-*7U- K x 
-y>^-*u- hr*-5*iSi, L i i^^BSt^ 

^■tt-T*»13t« (%) ei±T*5Cift»*iT4 
[0 02 5 1 11 1 (Dfmte. ±S2S-&«*<DL i <h£ 

[oo26]si 2<omm. ^mftL+zimLtcptm 
zmm t r &m>m i o tans© y * a - # *». 

[0 02 7] *SSa©2»*»»d: UT<Z>^«*ffl^ , r4 
WJMM*W*42Hi»ft*. L i 

-f>£-#U-b, t^>£-*/U- hr^^MJSiU 

L<B0. 1-2 0 um##a"C*£. XJBtttt, 8 
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[0 02 8]^C{ffl?4iil/m Al, Sb, B, 
Ba, Bi, Cd, Ca, Ga, In, 1 r, Pd, P 
b, Hg, Si, Ag, Sr. Te, TlMSnO^ 

[0 02 9] (1) 'Jf^Agfl^C^M^ 

( 2 ) m+m&tmm'bz < , «a#j±Rtt**<r> 

( 3 ) a7c#ss*. ( 4 ) y * ■> A^#cD^{bii7t;Sfi 

io am> ( 5 ) B««±©raB3&s/i>ac\ ( 6 ) ttm&)%m 

[003 0] A«CDfi»*ffii ltd, JK*& * 

fiSiilttt 10-5 0wt <%){tf£L<B10 
-3 0wt (%) 3&5«jBr*S. MfcfHf 3ft/c3-«© 

ttfiEtt. *tt«cctew*y^->A^o>«fffl •»)»«* 

a^ftibttiS 0 OnmHT^aa IX >. 
[0 0 3 1 ] et±rt#6n^ftHffl»«*tt^ i L i -Y 

4„ ifSS3U£UTB t m«EPDM (Xfl/>7*Pf 
U>£-**y-?-> , PVDF. ^»;f-h77;^Di 

tt#SiJ©iB^Stt. *7-#>CC»L, l-30w 
30 t (%) , »il<tt. 5^15wt (%) #»ar* 

SW 4ft £ LTWfe»ttK:*S3 * 4 C i ^aJUfir* 
4o ^»J»/*#tt. 1 0-2 0 0 Mm08i3^a*O 

[0 0 3 2 ] C(OJ:5tCL/rf#&n/cfiffitt, ii^ffll^ 
en4iE®, tAi/^ J;^tMiffl^^C i 

ccjcoaatty^'jA^Wifeir-Bci^r**. IE 

*fcEl»S*§**£LT«> -iBaLiXdXBLi 
40 X a O, (XttCo, Ni, Mn&i'<Da^JS<D— «X 
tl^Jn^l^Mtt WiLtfL i CoO 
2 , LiNi0 2 , LiMnO it Li (Ni 1-xCo 

KYbtta^L i Mn.Ojb^CDX h 

[0 0 3 3 ] ^U-^iltli, ^''J^okfl/X ^h" 
50 U4. XmPiftiUTB. 7'Ufl/>^«-h (P 
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C) . x*-b>#-iK*- h (EC) k 1, 
+ ^>x^> (DME) , Y (DM 

C) , 3*x^j!7-#*-h (DEC) % y^x^U^r 
(MEC) tt^©-a3WBLh©»^*»*«ffl 
C^ti*. Xlifiltti, LiPF 6 , L i BF 4 , 
L i C 1 0 4 *W*tK ±B^fc*»Lfcfc©3W8l> 

[0 034] «±<D«J3»CJ;S V AZL^WfefcC* 

( 1 ) ttWgJtoM**. < 2 ) «K£8M4. < 3 ) Utt 
*«. (4) if-f^MH*, <5) &«tttcistt£«tft 
«14©rtLhStf ( 6 ) iK&fetttt* ( 7 ) Sft&J«<D 

[0 0 3 5 ] 

mw<omm<D&m ] tsipi 1 ) r ^ u ? ^ 

atmrnm : 7 OmVg) ©8. 0g^20vol 
(%) OX^VrJl/=J— ;1/Jfe$tf7kl 8 0 0ml tCJ&a 

1 5 gtomem (a s no 3 ) zmmz&z* cntc 

2. Off WJ^^h^bKa^^ith'J^A (N 

[0 0 3 6 J jtfB * 1 5 0*C-C6B$m 

J:li«, ffM»2 0. 0 (%) Mic^tlT, 1 
9. 8ii (%) tA*9F&ffl»«'C*ote. X*H 

[0 0 3 7 ] »CCx*;l/^-»«ffl«^D-^v-/^ 

fc 0 3 e, (CsSaSS^BItKM-c A g tTOA * 5 « WK 
UciC5, 500n m«T©&^#te«$— tCt&f* L 

[0 03 8] d©5teW2 ) ^-^>^5 * (Jrbitffi 
i:6 0 0m J /g)(D8. 0g^20vol (%) <Z> 
xf;b7^n-;^^W 1 8 0 0ml CC!8«3i±S. 
Cft*»5 0*CtcftjaU. 9MB»La*«6 3. 15g© 
«SB?ilR (AgNOj) SrSJBS'tta. C*iCC2. Oil 

(%) ©fb^t KP*^M^ f'^A (NaBHJ 

[0 0 3 9] ttfl -*jJtU"C 1 5 0*CC6B#Rfl 

<t*ltf, f±jA^Ml#<D 2 0 . 0 (%) IsiC^Ut, 1 

9. 811 (%) <tmmmmmv&~>?c„ */c. xua 
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HSf (c J: DAg (Off a«a*H^fci C ££Mtttt<Dffi 

tig? L/c i c 5 , A g tt^-ttHtBtt^ ©SiTffiCC»WO"C 
IL^C^, 5 0 0 nm«T©tt : f*s«ai&— CC»» 

[0040] (ntfeM 3 ) issmnojm 1 rseftfc 

»5RAiXSB»rffiK:J:SfflmiH (d0 0 2) *t0. 3 
10 3 6 nmt, CW5ft<Dfe&G>jz9 $ (Lc)^100 
nm, jfc-3JtaB58l**3. 2 m 2 /g <DSI8£MJ±r 
(1 :9)fCiB£U cnccSSSSiJi LtPVDFCDN 
-^^l/b'P'JF>ii4fflC^ S^»*iPVDF* 
90 : 1 OOMJtOC&aJ^CCLfc'*-* hi*** 
r*5»3 2 0^m©»gtt:lf, HIKSL 8 0°C-C3 
B*IHK£iy*U 0. 5ton/cm J (DEAt«L 
fc«. MKl 2 0W2B*IBJt2«»U 

<D*tm£m&Gt>i* % «»«CC1M1 iPF t /EC- 
20 DMC . #JHffifcy^^A^«4fflt^cKiH2;U4ffl* 
fiX/c. ?cSfcmmffi^S«, 0. 3 — 4. OmA/cm 
2 , ^tj&M<D±TI?Rm{4«, *4i*hl. OV<bO. 0 
1 VtLtc. 

[004 1 ] -?-<DlS***«flO*(OfiasCf J; 0 
ft4fllfB:fiffiiJt»LT\ B6*CiKOfco S6CC*jl> 

mmmmmfcmet. mmmm^mmmm <%) 
a / c m 2 igtt*»w i«e*aw©fiafc*j(,>r^»a 

1 mA/cm a *fi^S*fc0^6l|jS© 

L<ffiT^£©Ki*tU *»W©Ag4JSfiFL/cK«tt 
iJl^iJ:Oa*ftS*fleffl^fctt*WttA 1<DSW« 

Sfe<DJf$S§ 2 ri#^n/c^B fe»*A iRI«C[>W««:?T 

[oo42] <xtkM4 > ±zmmcD&m i r»6ti/c 

»*AiX«a»fffitcJ:-5ffiraiB (d 0 0 2 ) 3^0, 3 
3 6nmr, CiSWS B B B ^t5 (Lc)^10 0 
40 nm, 3fcoJt*BB8tW3. 2m 2 /gOHIS ; l:*HJ:bT' 
(5:95)5^(15:85) teffl^O, C*1«:IS» 
MtltPVDFON-^^l/tfpy K>®«*fflt>, 
fi^iPVDF«:90 : 1 0 <DS«JtCC&S cfc ^ CC 
Ote-^-X h^Si^-C*^^^ 2 0 nmOfiiSKltt 

HKtt. 8 0 , Ct3WlXSttlU 0. 5 ton 
/c m 2 CDE^rStJfJb/d^, Etc 1 2 O'Cr2 0#5B* 

[0 04 3] cnecr>ftffi€:fflliT||S6W3 <i|5l«<Z>i* 

50 ft*tcA gffifflMti, (5:95) 1 w t 
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(%) , (15:85) Tte3 w t (%) KffiSTS. 

[0 044] (IBttffl 5 ) JbKOJ&B 1 Tif 6ftfc»* 
AtXJ»a*HSCcJ:SnFBW <d 0 0 2) #0. 3 82 
nm-C, R-ott3mm&4. 5 m 2 /ff <D#iMt&*?: 
JHttfcT (1:9) ICB^U C;WCtt*&J«fcLTPV 
DFcDN-^^;l/t'D y F>8«*fl3l\ fi-&t»*iP 
VDF^90 : 1 OOSSJttcftiJ^CCUfc^-.* h 
*«***r*iWS2 0Mm©«JBCCiW|J 1 M£& 8 
0-Cr3BMHJtffi*MtU 2. Oton/cm^E* 
TfiS»Lfc«. MK1 2 0W2B$|HJiaiE«U Jl« 

[0045] cn6©ft*i*yx^u>Haitsw,-c 

y ^3 A£«©*tffi±«#£fr-e\ Hft??K&t l M l i P 
F./PC-DMC, #I8ffitC'J^^A^ai4ffl(,ifcK 

K-feji/*tt*a[-cfc. %K«s8karKtt. o. 3-4. 

OmA/ cm 2 . ^Sc«©±TliBSlfttt, -tft^tal. 
5ViO. 005Vil/c o X3c«W4 h <OQ C C Vffi 

m A / c ro 1 * jffl* 3 *fc 5 6 #«»JR«(D*<7>©S 

[0 046] (H»«6) T-fe*U>^* * UfcSlffi 
1: 70 m 2 /s)CD8. 0s£20vol (%) O 
x^j|/ril/=i-Jl/*Str* 1 8 0 0ml CCKMS-ttS. 
cn^JR5 0*C(CjpfiL, ««ffb&*s^3. 8gSn 
CI 22H 2 O^2mlCH 3 COOH+2 0 0mlC I 

fi (%) CD^h^t FP*^Kthy)A (Na BH 
4) 7K«K4W*a**-:/#>:7rfflTU 4B$^ 

[0 047 ]fO{i ffii® * 7KSfcLT 1 5 o B cr6Bsra 
*£*SBIUfc. f#^ft/cf&;fcC£l (%) H,/Hefi 
ift*4 0 0°Cr5B$BB7C«iffi«:1fofc. »5fcCOffrS* 
^Ml/ciC^, tt&*iffiJK<G>2 0. 0 (96) MCC 

19. 711 (%) ±&#fcffl#MT'*ofc. 
*fc. X«ia»fCcJ:0Sn©ffatt«*B^fciC6^ 
JHOtoSn iSn 0 I CCSr< S»©0Jr«W««a3 

y^ccj:^ sn<Dftmxm*mmLtctc?>> Sn 
ccaasa^-aJSiST- s n n^-o^t s £«g?b?c£ c 

5, 50 0nm«T©ffi J F3& s ttai&— tcjjftbr^fc. 

[0 04 8 ] (^ffcH 7 ) ±K*«KW$K 6 Tif fetlfc 
f»*CiX«slJfffi*cJ:SffllBM (d 0 0 2) *$0. 3 
3 6nmt 4 CfA#ft©fifi©**3 (Lc)/jM00 
nm, ^ohL*®a^3. 2 m 2 /g<D||£&£Mi:bT* 

(1:9) CC«^U C*l{C*»»Jil/-CPVDFON 
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9 0 : 1 0©MttCCtt4J:5fCL3rc-^-X hiSiaft 
-CiSffS 2 0 unKOfflfgtC^, 8 O'er 3 

mtmas&ML, 0. 5 t on/cm 2 <DBE^r^L 
tea, MfCl 2 0W2B*IBX£i£»U fill*»fc. 
cft6©ft«*JBc»T|£*W3 iEltt©BW*lf ote. 
*CM6Jli, «i»ffia[3&S2mA/cm 1 CC*$W4tt«Sfi 
«Sf«9 5 (%) Office* r>fc. 
[004 9] (HS6W8 ) ±SEHtt©JI51B6 T»6n/c 
»5RCiX«@SrttK:J:-SBIHH (d 0 0 2) #0. 3 
10 8 2nmt, *>-3tbaffi«#4 . BmVgtOWeWlft 
SI^Mitr (1:9) tcSi^U C*UCjg*£iJ£LT 
PVDF<DN-^^fD'JK>iMfflC^ 
iPVDF^90 : 1 0©fifiJ;bK:aSJ:5tCU/c^- 
XhSr*«*fc-C*-SWS2 0iLtin<DlH»5tc^^ UK 
fft. 8 0*C-C3B$B«K£ie«U 2. 0 ton/cm 2 
©ffifcrid^LfcBL JEfcl2 0W2B|IHJE£l£* 

[0 0 5 0 ] cn6©tli*' T JifU>Kim-C 
'J^^A^I^iii^bt, WBSfclMl iP 
20 F./PC-DMC, #flS«{cy**A^*fl3C>fctt 

it;^i^st/c 0 *tta«a*fitt. o. 3-4. 

OmA/cm 2 , 3ttt»Z>±TIR*ffitt. *tt-e*i 1 . 
SViO. 0 0 5ViU/c o ^Iti4h©CCCVffi 
rffofc. #*WK:j:i5Ja5Snffi»eBlttt<t#»ltK 
*€:ia^bfcfiffiW. WjESR*S2mA/cm l r©tt 

[0 0 5 1 ] (HtkM9 ) ;«lttWrtt. XfkOJ&tt 1 
30 [0 0 5 2 ] iE«««J«i LT * LiCoOj, »«S0 

£lta«»», &mm±i,x#V7 v{tv~vr>% 

mattX'8 7:9: 4 £ Ltc&MX v V -£*»*-C* 
h A I BRinffi^f* L»a» • ffSLIEW&ftJGSLft:. 

[0 0 5 3 ] WSffiiUT. Jt*u>*7-#*- h (E 
C) £*?j* *;l/*7-**- h (DMC) Srftaibn : 
2riB£Ufc«&tC«JBS£L-CL iPF^l M/ 1 
<fc & £ J: 5 &C*gft? L T mft?«^r ntc 0 

[0 0 5 4] mm£ It, ©SiMiiliCDiEffiRO'Sft?^ 

40 [0 0 5 5 ] IHc^t, IE®6St>^ffi7icne 
8, ^©^9. jES'J-K 1 0. K 1 1 , JEffi 

^spst- 1 2 . tjp^x^r 7 n3, tmm 1 4 

[0 0 5 6 ] 42^U-5r-8*^LTjft«tttCjS@Stl 
jES y - K 1 0 L TiE»f SfflT 1 2 3 tir 

t^. fiffi7tt^ffiy-Ki i ^^Lrsf5ffi9tc}g^ 

50 S. jEfi^fflJaT 1 2 ifttSffi 9 i©Hltt»P^7^^ ^ 



h 1 3CCjfifit2BWL.r^S. X^®fi5 9©JS®i*tJ£1- 

1 CDm?lfe©3E^SPp D a<!:|HlDg|5ta{C«(5l-^?:^br 

[0057]fii7OMii3 (A) . (B)(CJ:0 
SiW-r*. i»«WWWittfCulS7Afca^JB7B«:tt . 
ffllx*. M^Jf 7 Bt*L i >£-#U- K 

f*-f ^-AU-hTSSH^Gi. L i i^4ff5 10 

7C (ttT3«*Wst&iWa> i*^-f>y-7E"CB 
-£LfcJlJ:9J&£. mis 2-1 EB1^7G. Ag7 
D. SBRtt^7C£tt*TStt»*t-C**. 
[0 05 8] HiS7G£!9«i»^<tCDil^J:b*S4K:J: 
•JiMrr*. a4IJAe€lIl (%) ©B*tcwt. 

7GA59 5H (%) tmmmw&bmm. (%> 4*»e. 

J«0. 5Il(%)O«2 0Il(%)Anil 
(%) ©AgMBMrT*. XAg^51t <%> ©B$K 

W, jy87G*<7 511 (%) £^1*^2 5SS 20 
(%) tA^fiXO. 2511(%)©^201i 
(%) A15ft (%) ©AgtCtl^-TS. 

c o o 5 9 ] cofc*. mtvi&wssMttmft&frh 

Whfrte*. ^KA? £cC>fi£3fc<Z>:$tt BT'« 5 SS 

(%) WTJCfrai;. *WSf««H»3&ift«KfiTl/-C 

[0 0 6 0] LJtPU&JWe, *^©^ttAtilfi» 
(%) *65mS (%) ©S5Hl^5CAK?:^W^n«. 
ftlgllS$OMA4 9 0 (%) {c8£ffr*C4*s 
tU3fc^^. AgASlIl {%) fclTCCfcSt. Jfcfggfa 30 

Ag»51t (%) Jm±*^WLr*>JWBIf«Wf*tt 

at>6&^©t\ in (%) ~5Mfi (%) ^?rf& 

©#. — SSI^r 9 *fcfclT©*JMI£ji 

tfrtr&ZtbWlkZ. Ag(DMMl 511 (%> JM 
±K-r*£. «#\Ktt=i* Mft££r!). *£8rlflK:jjSt)fc& 

[006 1 ] SfcAg7 D^ffl^Lfc^S^-7 C (iS 
W»*t) ©&S «J9MB 7 G©»£ J: 0 /J»3 1» t ©TfllfiS 
fS£. JJM&7GiJSMfl7Gi©BI{ca|l*ttW^aAU 40 

(») «mw3i©s»£a* 

#ttB 1 tCtb-<T)8tS«ii5E^inA/cm J *M «:l8i 
■5. 

[0 0 6 2] BPS. 05t;l:##6IB©l>*9A2:£*ffe<D 
(S) taffiSfi (mAh/ 

cm 1 ) i©w«**-ri«4iar*a. #&?ii<ift*© 



mm 2 0 0 0- 1 13877 
02 

fBOfc. B5©HI&ft : £l/T3ctt*aK : 1C. ^ES 
«F*6jh«E:4. 2V. fifcm**itmK : 2. 5ViLt 

[006 3 ] *©tt*. #2g?B© 'J 3 A 2 £ttflb©& 
ttA 1 fcffi£*©«ttB 1 tctt^T. ?^*.fl>»*aiiniL 
r . *$m<D yf5A2 #S?fe©#1£ A 1 telM d» 

4tfL<)K^i*fiTL, tttfi**3c5£t,ttt>. C© 
fc#. *»§3©lMI*^Lfcy*$A2;fc*te*flyi! 

ttut, ^©y^Az^sfafttb^r. SMScc;* 

[0 06 4] Etc. B6tC«fci5ft*S:aiMfe^ (%) 4 
tt**i*ttlS (mA/cm 1 ) 4©H«**r«14BUc 
J: *)&IW?2>. *»IS©flt«1#ttA 1 ttfi£3fc©Stmit& 
B 1 {CJfc^rflWBSiiBagg: (mA/cm') atftflni/T 

t. s«*cjjfei>-r*c4&<. ^liife^^ciiiffl* 

•5©-C. H5tH*K±iC©SWIl*itfiR-r4C4 36«a* 
£. 

[006 5] 

[»I3©S&»] «±©£5tc*»Wcj:9»6*ifcJi 
tf. JSJJRttflBKAMi^aSttSCiJcJ:*) (1) * 

(2) swt«a*«^:*<!tcs©T. m?fe©ai*afsfes 

(3) ( 1 ) KtmirXVJ 

# < 4 ) mft&fM&mnzi&mvz 
[0®©ffi^^lfeBj] 

[IH1 ] 2p:^©ll»SW<!:U'r^L.fc';? 1 ?A-^m?t6 
©fldRfrSH. 

[02] *!6i8©B<©iatWiL'C7Rofc>j<* >gai/* 
■>A-^s?ik©iefffiH. 

[ HI 3 ] (A)M(B) B01 ©llffiOWJfRffiESCJf 
RH <A) tCttAllsfcS£JB©1ftJ$ISL 
[B4] Hl©fttttc«JWLfcAgfiiiWISSi©H 

[B5 ] B 1 ©»WS«i^-f *-»M»i©M«*^r» 
ttB. 

[1216 ] EI 1 ©«HS$fi4tt«Sijfe<b©M««jn-rf$tt 
H. 

[#-^©l5i^] 

6-iES. 7-ftS. 7A-Cu8. 7B-fi^JB. 7 
C-Ag. 7 0-ft*^. 7G-M 8— b-'tU- 



(8) 



=&8§ 2000-1 13877 



[Ell ] 
a 1 



12 13 





cm3] 



[B4] 





(9) 




CHS] 

m 5 




[B6 ] 
m 6 




(9) 



mm 2 0 0 0- 1 13877 



mtHQ) 1 1^7^300 (1999. 7. 3 
0) 

I^ttKuEl ] 

[itiE*tm»a«] www 

[»IElW 

j£ £ ft y ^ 9 a - ;xw&i c *$ i > x . Htria^it (* . 

c i^ai-r-Sif^a i (OB*S©y a 

J$f££JS«. Al, Sb, B, Ba. Cd. Ca, G 
a. In, 1 r. Pd. Pb, Hg, Si. Ag. S 
r. Te. T \mfSn<D*>%'J>ts:< £fc— il^SrHH* 

5ci £ r * y * ■o a - 
[fltstenjj jtme**fiT©it^ffi«# 1-1000 

m ! / g r* «3 . Jfil$:^^3lt4^©ftg#i 5 0 0 n m 

«T-c* set Ji i x» 2 ccieig© y * v J^zi'-X 

2 ] 

[ffi3E*t^»SuS] 9J*ffl» 
[ffiE*t;gt]Sg£] 0 0 15 

[*«HiiE3} 

[m^Mmmm^] o o 1 e 

[0016] ^8jcps^^j^Ttc§gaT^. bp%. ig 
^■totftg^iMsoag J: o t> c £ £ -T s y » 

■^AH^ife. 

[1iiE*t*»»«] 



[«jE*«UIB«] 0 0 17 
[»iErtS3 

[0017] g2.©^^©Bi(ieft?^«. 
©'J ^AZl^^fe. 

C HlfMF 
[»iE«*qia*] 0 0 18 

[0018] W3®&.m*. n&m 1 x«2 (cte^r, 

s9S«>W«:S^-rS^JS«. Al. Sb. B. Ba, c 
d, Ca, Ga, In, Ir, Pd, Pb, Hg, S 
i. Ag, Sr, Te. T 1 RO'S n ©5 %'ptt < £ i> 

[*«HiiE6] 

HiiE«*qiB«] 0 0 19 

[ooi9] m±omma. miz%Mft3-<Dttmw&& 

l^lOOOm'/g-C**?. &tt&]RK*tt-?-©ttg 

#5 0 0 nm«TT"*£C£*ii:*^lX«2&CgaSW> 

'J^A-lXSilfe. 

[3M*ffiiE7] 

[ffljEjWMHftg] WWW 

imjEzmmmz] 0020 

[**H*iE8] 

mEftmmm&i 0021 

[ffliE^tt] bur* 
[#.mffliE9] 

iwjEimmszi 0022 

[*«Ej&ttJ HUB* 
[^^ffliE 10] 
[ffl!E*MMHRS] BJJfflS 
[t*jE***JHIl«] 0 02 3 
[»iE#ffi] SURfc 
t*«HtiE 1 1 ] 

[»iE*f*3Bl«3 0 0 2 4 
[ffliE^ffi] HUM! 
[*tt»iE 1 2 ] 
[*BiE*ftfc«H«] QBflf 

[ffliE^aiiS^] 0 02 5 



^§§2000-1 13877 



miEtrm] mm 
i^mmjEi 3] 

[ffijm&mmzi 0026 
mttm) mm 
[^m$iE 1 4 ] 

[jtiEjMUI&S) 0 0 32 
[ffiEl*3S] 

[003 2] c^jc^tcurffp-n/c^mi. mnm^ 

&„ iEaKffl^SjSttftSiL-Ctt. -KLiXO, 
XliLiX.O, (XUCo, Ni, Mnft-€*©iI^#Si 
©-«XtfMS(S> T-aH*'E>n£«£8tfb!|$J > {&J*«L 
iCoO,, LiNiO,, LiMnO, (Ni 1-xC 
ox)0„ L i Mn , O, 'J ? ^ A4#W IfcS 

*tu l i t>mm<Di><D&mi,>hti-zj:< . enters 

©£A 1 |g^<DSI^Cc^LriESi-r-5„ CC?, 
^ h^^^-ffl^<bt3:^^tf7C^Mn^:ffl^fci«^, Li 

[tiiE*t*«BS] HUB 

CfiBjE>i+mJia«] 0 0 3 4 

[003 4] &.±:<ommc £-5 U *3 A-^«Jfe{ctet> 
iB^»tc3Jcfi-r 4 C itcj: 0 . ( 1 ) SHtsa©**. 

( 2 ) ^sia oi^ii . ( 3 ) aaa«t <p*fc* . 

( 4 ) -9- fr;MStt ©l°l± . ( 5 ) ffiWIfeKlfcW 

»tt©isj±. ( 6 ) iftii^m. ( 7 ) e&&noe*&fts * 



[#i&ffiIEl 6 3 

[»iE*«UJIB£] 0 0 5 9 
[ti§IE#&3 £JE 
CltiErtSl 

[0 05 9] C©fc«>. |g4©&W§*j|ti#^ ! l#1£&>6 
K'&3&i&«fc^{CAg^*&l»^CC)«l14XBt?«5S 

C*«EllBjE 1 7 ] 
[ftHEtt*3iSg] 0 0 6 2 

[0 06 2] BP^. 05«2|s:^CD';^^A2^Si'ft© 
*Bt8W*fT5-!f-f (HI) tfiitmSS (mAh/ 

cm J ) ±©rafii%7p-rrai4iaT*£. *f6WiS£*© 
V ^ ? A 2 ^m?ffe©ftgti . *^Wr-B±^©filSr*ffi 
ffl L fc ** . Wl&tC t£ SUB £i»8ft44iB£l/fc*>©*tt 
JBLfc. H5©ltftil^&ts'C:3fc)&*ttI&: 1C. *• 
m±mS. : 4. 2 V. SJtm^ihSEE : 2. 5ViLT?f 

r>fc. 

C**H*jE 1 8 ] 

[ffiiE»^3ia«] 0 0 6 5 

[0 0 6 5 ] 

w. BP^flaatT-tc 'j a <h^ ^Bg-r-5^ffi©% 

i &C J: «3 . ( 1 ) ««e»tt**lSl± L- . 3fcBtmSlc.©iI 

s*5ifii±t5. ( 2 ) * < ac * ©-c . mm 

©«*««*>*§«** < tta. < 3 > ( i ) tcftfito-c 



[SifctlH ] ^PfiJU 1^12^200 (1999. 1 2. 
2 0 ) 

[#*HiiEl 3 

t«UE*t*SB«] WfHII*©*H 

[MiE^ffi] g£H 



iftffi 2 0 0 0-1 13877 



■£Hkr-$>z c t tt in *m 1 KEtt© U A 

J*-f*£JS«. Al. Sb, B, Ba. Bj_. Cd. C 
a, Ga, In, Ir, Pd, Pb. Hg. Si. A 
g, Sr. Te. TlMSn©^^&<it-a!B 

t n>m 4 ] ijjiaiaai-? ©Jt*raii# i ~ i o o o 

m* / 8 -C* 0 . fflfc&Ktt^ttS** 5 0 0 n m«T 
& C £ 4«Mft £. f -Sit *B 1 Xtt 2 S2tS© 'J A 

[#££«IE2] 

[If BJJflBg 

[mimmmmz} o o 1 6 

[MiEfrS] 
[ffijEftg] 

[0016] #^BJ<D^£KTFK:!2trrS. BPS. 
EX* L/ fcKSRttiFoaWtJtttt- <t -f > * - * 

C*«9ijE3] 

[»iBtt*JHB*] 0 0 17 

[0017] ^2©#eigcDBiria^®«. y fOAi^i 

©y ^Aziycsfc. 
[*WMiE4 ] 

[»jE#JMBH«] Htm* 

[mzjtmmmz) o o i 8 

[ffltlBfrffi] i£Jg 

[0018113 ©#£Bju. ff ^ i Xtt 2 Kte^r . 

m&Bmicmftrz&m*. ai, sb. b. Ba, b. 

j_. Cd, Ca. Ga, In, Ir, Pd, Pb, H 
B. Si. Ak, Sr. Te, T 1 SC^S n ©5 %'Ptt 
< £fc-«!ffi£flH>SC££ir$£T3y ^AZ^fl 

[ffiiEttftWftS].i»tlll« 
[»iE»*9g«] 003 2 



[0032] c©«t^tcL.T?#6^/cmM«- 

jEffiSCJB^SiSBJHil/CH:. — «3£L i XO.XttL 
iX s O« (XttCo, Ni. Mn&£*©jE5££IB©— S 
X»ffl$tfl) -C«to3ti*a^Wb«I. WxtfL i Co 
O,. LiNiOi. LiMnO,, Li (Ni^C 

O,. L i Mn.O.^OV^^A^IWiil^ 
^-fb^J. S^L ijMn.O.-fb^©* M+^ifflfiWc 
*fU L i #5jSfJ© , £>©#5ffll>£>4vC<fc < . enters 

©£A i ®3s©£*#«c«£ffiL--riEfli£T£. c ct\ 

^Mn*£>*;Wb^©X h -< + ^fflfi2<!:{iL i , 

«L i 1 - > Mn a -,Q«afiS:€:-l , 5o 
[*UI«iE6] 

[MUESfttMlBSJ 0 0 34 
[IlKEJHS] £H 

[0034] «±©»j5Sk: «fc s y 3^ A-yc®ifc«:*$t» 
fcK^f©i»*Bb*ttL i -f U- 

©s^tcttn-rsc ttcj; <o . ( i ) ftssa©t§ 
( 2 ) nmestt©ifij-h. ( 3 > &jj&m.om*. 

( 4 ) * A *f Mm<Dft±.. ( 5 ) fflflBffelCfcW 
»tt©l5l±. ( 6 ) Sa^Efica. ( 7 ) ififiit©fi 

[^iK»iE7] 

mjE*tm.mm%] o o 6 2 

CffiiE^S] ^JE 
[ffliEF«9^] 

[0 0 62] BPS. H5tt#269I©y?- , ?A2;K*i1fe© 
3Emtm*¥i'>-9-'{*MllL <H) i&^Sa (mAh/ 
cra J ) i©BH#**-ri*14H-C*S. *^BJi^© 

y 5 1 ■? a 2 ^stt©fl««. ^mx-\,th^<D%%^&. 

mistc. B5©H3B»#£Ur3fe]RW»K: 1C. 
*!f±«E: 4. 2V. jSSm*?ltSH : 2. 5Vibttf 

[*tt»iE8] 

[ffliEMm»SM«] BJ*|E# 

[*fljE»»3Ig*3 0 0 6 5 

[ffliE^S] 

[ffliiEl^g] 

[0065] 



C12) 



mm 2 0 0 0- 1 13877 



ttm+zmm b tcMmmi t jus t # & jr&* t zus 

i tc J: K) . ( 1 ) «ReaH*3&*|fil± b . 2££!(fB5Jt.©3 * 



oaj#ffigfcSM*£<&£„ (3) (DKffBOT 
*4. 



2StSRHfiaP***«r-tTBl*l# f* 



F £ - A C#^) 5H029 AK03 AL07 AL12 AL19 AM04 
AM05 B302 B303 BJ14 DJ16 
D318 E304 HJ01 HJ02 HJ05 
m07 H313 



